In this article , we prove some new theorems related to
Introduction
The Laplace-type integral transform called l 2 -transform where the l 2 -transform is defined as
If we make a change of variable in the right-hand side of the above integral (1.1), we get, l 2 {f (t); s} = 1 2
we have the following relationship between the Laplace-transform and the l 2 
Example -By using complex inversion formula for l 2 -Transform, show that Therefore, s = 0 is a singular point (essential singularity not branch point). After using the above complex inversion formula, we obtain the original function as following,
Therefore we get the following relation,
from the above expansion we obtain,
Theorem 2.1 (Generalized product Theorem). Let l 2 (f (t)) = F (s) and assuming Φ(s), q(s) be analytic and such that
, l 2 (Φ(t, τ )) = Φ(s)τe −τ 2 q 2 (s) , then one has, l 2 ∞ 0 f (τ )Φ(t, τ )d τ = F (q(s))Φ(s) Proof. See [1]
Solution to Fox -Singular Integral Equation with
trigonometric kernel, using l 2 -transform:
, and using the above theorem, then by taking l 2 -transform of integral equation (2.1), leads to the following relation,
In case of trigonometric kernel, for example, ϕ(t, τ ) = sin(τt), we have
It is clear that, q(s) = 1 2s , now in relation (2.2) we replace s by 1 2s , we get
combination of (2.3) and (2.4) and calculation of F (s) leads to the following,
relation (2.5) can be rewritten as (in terms of residue theorem for l 2 -transform) follows,
Example 2.1 -Solve the following homogeneous singular integral equation.
Solution: l 2 -transform of the above integral equation, leads to the following
Applications of generalized product theorem. Example -Show that
, then by introducing a change of variables x 2 = u we obtain,
taking l 2 -transform of the above relation and using generalized product theorem, we get
after simplifying, one has
, (2.11) upon inversion the above relation, we have
Proof. In (2.12) setting t = 1, we obtain I(1)
cos mx x sin xt dx , we calculate l 2 -transform of the above relation by using main theorem and theorem 1, one has
Some elementary properties of the l 2 -transform
In this section we will recall some elementary properties of the l 2 -transform that will be used to solve systems of differential equations. First, we introduce a differential operator δ that we call the δ-derivative and define as
we note that
14)
The δ-derivate operator can be successively applied in a similar fashion for any positive integer power. where, A and B are coefficient and constants matrices of type (n × n) and (n × 1) respectively and X (t), X(t) are column vectors. In order to solve the above system,first, we take l 2 -transform of (3.1) we get, 
